Drawing upon data gathered from 9301 Year 7 students (12-13 years old) from 46 secondary schools in England, this study represents the first larger-scale attempt to compare their actual set allocations in maths with the counterfactual position where their allocation to sets is based solely on their prior attainment at the end of primary school [using their Key Stage 2 (KS2) fine-grained scores in maths]. Through such an analysis, the study found that nearly a third of students (31.2%) had been misallocated to lower or higher sets than their KS2 results would have warranted. Beyond this, school setting practices were found to exacerbate differences in set allocation in relation to gender and ethnicity, but not socioeconomic background. The odds of girls being misallocated to lower sets in maths than their prior attainment would warrant was found to be 1.5 times higher than that for boys. Similarly, the odds of Black students being misallocated to lower sets was 2.4 times higher than for White students, whilst the odds of Asian students being misallocated to lower maths sets was 1.7 times higher than for White students. The article concludes by reflecting on the significant role that setting by attainment in secondary school can play in exacerbating already established patterns of educational inequalities in gender and ethnicity.
The misallocation of students to academic sets in maths: A study of secondary schools in England 
Introduction
Whilst grouping students by attainment is a highly favoured practice in English secondary schools, it has attracted criticism in educational research (Oakes, 1985; Ireson & Hallam, 2001; Marks, 2012) . Attainment grouping strategies include streaming, setting and within-class grouping (Taylor et al., 2017) . Streaming describes the practice of grouping students according to their perceived general 'ability' 1 across all or most subjects, such that students are taught in the same streamed groups for all lessons (Hodgen, 2011) . In contrast, setting is grouping based on attainment in individual subjects, so a student might be in a high set for mathematics and a lower set for English. In the US literature, 'tracking' can refer to both streaming and setting However, students from lower socioeconomic backgrounds are still consistently found to be concentrated in lower sets and streams. Ball (1981) found that students in the upper stream were more likely to have parents in non-manual occupations, while those in the lower stream were more likely to have parents in manual occupations. In a study of 44 English schools in areas of disadvantage, low socioeconomic status was a strong predictor of lower set membership (Muijs & Dunne, 2010) . In a study of schools in North Carolina, fourth and fifth-grade students from lower socioeconomic backgrounds were over-represented in lower sets (Bosworth, 2013) .
It has also been found that Black students are frequently found to be more likely to be allocated to lower sets and streams, both in England and the USA (Hallinan, 1996; Muijs & Dunne, 2010; Moller & Stearns, 2012; Modica, 2015) . White students, by contrast, are more likely to be allocated to higher sets (Muijs & Dunne, 2010; Moller & Stearns, 2012; Modica, 2015) . In England, Bangladeshi students are more likely to be in lower groups (Muijs & Dunne, 2010) , while in the USA AsianAmerican students are more likely to be in college tracks (Moller & Stearns, 2012) . Moller and Stearns (2012) note that their findings persist even when attainment is controlled for. Furthermore, Strand (2012) found evidence that Black Caribbean students were systematically under-represented in entry to higher-tier Key Stage 3 attainment tests relative to their White British peers, and suggested that this may be as a result of within-school factors including attainment grouping and teacher perceptions of student 'ability'.
The evidence in relation to gender appears to be more mixed, with some studies finding that boys are more likely to be allocated to lower streams and sets than girls (Jackson, 1964; Van de Gaer et al., 2006; Hallam & Parsons, 2013a) , other studies finding no notable differences (Muijs & Dunne, 2010 ) and yet others suggesting that boys are more likely to be placed in high-'ability' tracks (Moller & Stearns, 2012) .
Whilst these existing studies of inequalities associated with set allocation have been important, they have not been able to disentangle the various factors that lead to these patterns of over-and under-representation by social class, ethnicity and gender. For example, there is clear evidence that inequalities in relation to educational attainment emerge early (Waldfogel & Washbrook, 2010) and are already well established by the end of primary school (Connolly, 2004; Lupton, 2014) . Thus, at least some of the inequalities in set allocation that have been found consistently in secondary school can be expected and will reflect the different levels of attainment of students when they enter secondary school. However, socioeconomic gaps for attainment widen as students progress through schooling (Clifton & Cook, 2012) , and there is also considerable evidence that decisions made by secondary schools contribute directly to these patterns of inequality (Gillborn & Youdell, 2000) . One of the most influential early studies of this in relation to ethnicity in England was conducted by Wright (1986) . Her ethnographic case studies of two secondary schools included an analysis of the attainment levels gained by Black and Asian students and then their subsequent allocation to differing examination sets. A clear pattern was evident that, regardless of prior levels of attainment, Black and Asian students tended to be allocated to lower examination sets.
To date, however, there has been no larger-scale quantitative study that has sought to explore each student's prior attainment and how well their subsequent set allocations match this, and to assess whether any patterns exist in relation to the misallocation of students by social class, ethnicity and gender. Drawing on data gathered from 9301 students in 46 secondary schools in England, the present study seeks for the first time to explore the nature and extent of misallocation to maths sets and how this varies by social class, ethnicity and gender.
Methodology
As summarised above, there is clear evidence of an association between set allocation and a student's social class and ethnic background, whereas the picture appears to be a little more contradictory with regard to gender. What the above studies have not been able to determine, however, is the extent to which these patterns simply reflect the prior differences in educational attainment across social class, ethnicity and gender that students enter secondary schools with, compared to the role that the secondary schools themselves may play in further exacerbating these differences. To address this particular issue, the present study draws on data collected from 9301 Year 7 students from 46 secondary schools in England. The study compares the students' actual levels of attainment in maths at the end of primary schooling [via Key Stage 2 (KS2) test results] and their subsequent allocation to maths sets in the first year of secondary school.
These schools form part of a broader cluster randomised controlled trial (RCT) study of the effectiveness of schools adopting 'best practice' in attainment setting, which is described in detail elsewhere (Francis et al., 2017a; Taylor et al., 2017) . A total of 126 schools were recruited through a mixture of volunteer and direct 'cold call' approach sampling, then randomised to the intervention and control groups of the RCT. Volunteer-sampled schools were recruited through a traditional and social media campaign by the authors. Direct approach-sampled schools were identified through a stratified random sample then approached by the National Foundation for Educational Research. In total, across both methods, 1006 schools were approached, of which 234 did not agree to participate, 608 did not respond, 3 had closed and a further 35 dropped out after agreeing to take part and prior to randomisation. The sample frame for the random sample included all state secondary schools with Years 7 and 8 present, and excluded Local Authority areas where the authors were focusing on recruitment, as both strategies took place concurrently. Schools were distributed across England. Schools were eligible for the study if they were state funded, non-selective by attainment and already setting in maths in Years 7 and 8. Schools using streaming or mixed-attainment grouping were not eligible. Schools were made aware of an outline of the intervention under evaluation during the recruitment process, as implementation would need to be feasible if randomised to the intervention group. The subset of students and schools that provides the focus for this article represented the control group for the trial and thus were schools that continued 'business as usual' in relation to their existing practices with regard to attainment setting. The data reported here draws on the students' KS2 maths scores achieved in the final year of their primary school (May 2015) , as derived from the National Pupil Database (NPD), and then their subsequent allocation to maths sets, as reported by the participating schools. Maths set allocation data were collected from schools in November 2015, by which point all schools had made their initial set allocations.
The overall characteristics of the 9301 students in the sample are summarised in Table 1 . The sample is broadly reflective of the national population. In particular, it can be seen that the sample is well balanced in terms of gender and also broadly representative of the national population in relation to ethnicity [where it is reported that, nationally, 76% are White, 10% Asian, 6% Black and 5% mixed; see DfE (2015a, p. 15) ]. The sample is also broadly representative in relation to the proportion of disadvantaged students, with 30.6% of the present sample having been eligible for free school meals (FSM) at some point, compared to the nationally reported figure of 32% (DfE, 2015a, p. 14) . In addition, the overall characteristics of the 46 schools are summarised in Table 2 . The sample is broadly reflective of the national sample of schools. This sample of schools was recruited for the purpose of the trial and, as such, had expressed some interest in adopting 'best practice' in attainment grouping. Hence, whilst not fully representative, the sample may be considered a 'telling case' in that these schools might be expected, if anything, to be more interested than other schools in allocating students equitably to attainment groups (Mitchell, 1984) . Further details on the 46 schools and their approaches to setting are provided in Table 3 . As can be seen, the number of maths sets per school varies from two to eight. However, and within this, most schools tended to use between three and five sets for maths (82.6% of schools).
The analysis that follows represents the first attempt to compare the actual allocation of students to sets in maths with the counterfactual case where allocations are based strictly on the students' prior attainment. Table 4 illustrates how the counterfactual case has been derived using data from one of the sample schools. The table shows the students' KS2 (fine-grading) scores for maths at the end of their primary school and then their subsequent allocation to one of three maths sets during the first year of their secondary school. As can be seen, of the 190 Year 7 students in this particular school, 90 were allocated to the top set, 54 to the middle set and 46 to the bottom set. It can also be seen that whilst there is a notable relationship between KS2 scores and set allocation, denoted by the grey shading, this is not perfect. There are instances where students have attained the same KS2 scores but were subsequently allocated to different sets. For example, although there were 17 students who had achieved a KS2 score of 32.46, only 11 of these were subsequently allocated to the top set and the remaining 6 were allocated to the middle set.
Based on the existing number of sets within the school, and the numbers of students within each set, the counterfactual case has been used to distinguish between those students in Table 4 who could be considered to have been correctly allocated to a set based solely on their KS2 scores (highlighted by grey shading) and those who could be considered to have been misallocated (the remaining students). The classification of students in this way was achieved using the following method. First, it was noted that for this school, 90 students were allocated to the top set. If allocation were based solely on prior attainment, then the 90 top-scoring students should have been allocated to this top set. However, and because some students achieved the exact same scores in their KS2 tests, it is not possible to identify the top 90 students precisely. Rather, and as can be seen from Table 1 , it is only possible to identify the 88 top-scoring students (i.e. the first six rows of students scoring from 39.00 to 31.92). Of these 88, 76 were allocated correctly to the top set and 12 were misallocated to the middle set.
Beyond these first 88 students, the next six highest-scoring students all achieved the same score of 31.38. This presents a difficulty in relation to relying solely on KS2 scores to identify the remaining two students for the top set. In such cases, and because not all six can be allocated to the top set, these students can be considered 'borderline'. In the absence of any further information on their prior attainment, it is therefore assumed that their scores could lead them to be either allocated to the top set or the middle set and that both options can be considered correct. However, this is a critical assumption and its validity rests on whether each subgroup of students (defined either in terms of gender, social class or ethnicity) classified as borderline is then found to be equally likely to be allocated to the nearest set upwards or downwards. This is an assumption that will be tested in the analysis to follow.
Beyond this top set, it can be seen from Table 1 that 54 students were allocated to the middle set and that, cumulatively, 144 students were allocated either to the top or Column percentages may not sum to 100.0% due to rounding.
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middle sets. However, again, in this case it is not possible to identify the top 144 students precisely. Rather, and as can be seen, it is possible to identify the 141 top-scoring students (i.e. the top 13 rows) and use this to determine whether these 141 students have been correctly allocated or misallocated. However, and beyond this, the same issue arises in that whilst there are three more places remaining to be filled in the middle set, there are six eligible students who all attained the same KS2 score (27.84). Following the same procedure as previously, these six were also considered as 'borderline' and, in the absence of any other information, it was concluded that their scores could have led them to be allocated to either the middle or the bottom set. Finally, and with only one set remaining, it can be assumed that all the remaining students who attained the lowest KS2 scores would have been allocated to the bottom set if the decision was made based solely on their prior attainment. Overall, and with regard to this school, it can be seen from Table 1 that in relation to the counterfactual case, whilst most students (151 or 79.5%) can be considered to have been allocated Column percentages may not sum to 100.0% due to rounding. Misallocation of students to maths sets 7 correctly, there were 27 students (14.2%) identified as misallocated and a further 12 (6.3%) who can be considered 'borderline'. This process has been applied to students in each of the 46 schools in the sample for maths, and regardless of how many sets each school had for each subject. Using this method, each student was then assigned to one of three categories: those who had been correctly allocated (coded '0'); those who had been allocated to a set below that to which they should have been allocated based solely on their prior attainment (coded 'À1'); and those who had been allocated to a set above that to which they should have been allocated based solely on their prior attainment (coded '+1').
It is important to reflect on the use of the term 'misallocation' in this context. There are two issues here. First, the term assumes that the creation of academic sets is based, predominantly, on each student's prior academic attainment. As set out above, the analysis to follow is based on KS2 test scores as the measure of prior attainment. In England, these are made freely available to secondary schools, so it is reasonable to regard these as a comprehensive and nationally benchmarked measure for use in For this school, there were 58 unique KS2 scores found amongst the 190 students. These categories have been conflated and reduced to 20 for the purposes of illustration and due to the confines of space. Fine-grading scores used, ranging from 3.00 to 39.00. Taken from the National Pupil Database. "Note: Grey shading denotes those students that were correctly allocated to a maths set based solely on their prior KS2 scores." secondary schools in assessing pupils' prior attainment. However, this is not without controversy, as many secondary school teachers and leaders do not trust KS2 results; for example, believing that primary schools teach pupils to the test, and/or otherwise manipulate results . To this end, while KS2 tests are said to be the predominant measure used by schools in set allocation , many schools additionally purchase alternative tests. However, in analysing the accuracy of these tests as predictors of Key Stage 4 outcomes, Treadaway (2013) has shown that KS2 test results remain among the most accurate (and more so than some paid-for tests). Second, whilst the use of prior attainment, as measured through KS2 test scores, may be the predominant method of allocating students to academic sets, it is accepted that, pragmatically, some minor discrepancies are likely to exist. Such discrepancies may be due, in a small number of cases, to other factors in relation to the specific personal needs and circumstances that a school may take into account when deciding on the allocation of a particular student. Moreover, if particular schools have used their own additional tests then this could also introduce some level of discrepancy.
However, it would be expected that such cases would be small proportionately and also be found to occur randomly across particular subgroups of students. The use of the term 'misallocation' for the purposes of this article is therefore not primarily applied to the analysis of individual students, but to broader systemic trends and patterns. Thus, should there be found to be a large proportion of students whose set allocation does not reflect their prior attainment, then this would indicate that there is a notable level of misallocation occurring in the system. Similarly, if the incidence of misallocation is not randomly spread across the student population but is associated disproportionately with particular subgroups of students, then this again would indicate misallocation at a systematic level.
Whilst the focus of this article is on studying broader trends and patterns of potential misallocation, further details on differences in the schools' approaches to set allocation and their perspectives on where there may be divergence between academic set allocated to and prior KS2 attainment are discussed elsewhere . Table 5 summarises the students' attainment in KS2 maths. As can be seen, there is a clear correlation between a student's social class background and their levels of attainment in maths, as indicated by proxy measures of both household socioeconomic background and FSM eligibility. There is also a clear pattern in relation to gender, with boys achieving better than girls, on average, in maths. With regard to ethnicity, the picture is more complex but overall differences are evident that tend to reflect the findings from other studies, with the three Black student groups attaining the lowest scores in maths, on average, and students of Chinese and Indian heritage achieving especially highly (Archer & Francis, 2007; Gillborn, 2008; DfE, 2015a) .
Attainment at Key Stage 2 and set allocation
In relation to set allocation, because the number of sets in each school differs, it is not possible to compare the set levels of students directly. For example, a student who is allocated to a level two set may reflect the fact that they are in the bottom set at Misallocation of students to maths sets 9 one school (if that school has only two set levels) but, conversely, may reflect the fact that they are in one of the top sets at another school (for those schools having six or more set levels). As such, and to gain some sense of how set allocation varies by gender, socioeconomic background and ethnicity, students were organised into three categories: those in the top-level set in their respective school; those in the bottom-level set in their respective school; and those in one of the middle sets in their school. The actual set allocations in maths, broken down by gender, socioeconomic background, FSM eligibility and ethnicity, are summarised in Table 6 .
It can be seen that the clear pattern of KS2 attainment in maths by social class is also reflected in set allocations in secondary schools in relation to both household socioeconomic background and FSM eligibility. Similarly, the picture in relation to KS2 attainment by gender is also reflected in subsequent set allocations, with boys being slightly more likely than girls to be allocated to top sets in maths. With respect to ethnicity, it can be seen that the broad rankings of ethnic groups in relation to KS2 attainment in maths, on average, are also reflected in the allocations to sets in secondary school. 10 P. Connolly et al.
Set misallocation
The above descriptive analysis demonstrates that there is a degree of consistency between overall levels of attainment at KS2 in maths at the end of primary school and subsequent allocations to maths sets by secondary schools in Year 7. However, and as noted earlier, such an analysis in itself provides no insight into the potential role that secondary schools might be playing in reducing or exacerbating these differences at KS2 through their own set-allocation practices. To assess this, there is a need to compare the actual set allocations of students in maths with the counterfactual case where they are allocated solely on the basis of their KS2 levels of attainment in maths. Given the specific case of students classified as borderline, as discussed earlier, the analysis to follow has been undertaken in two stages: first through an analysis of all students except those found to be borderline (n = 8271, 94.2%); and then a specific analysis of the subsample of borderline students (n = 508, 5.8%). All students except those classified as borderline
Regarding the allocation of all students except those who were borderline, Table 7 summarises the proportions of students either allocated correctly or misallocated based solely on their attainment in KS2 maths. Overall, and based solely on performance in KS2 tests, it can be seen that nearly a third of students were misallocated to maths sets (31.2%). Beyond this, it would appear that boys are slightly more likely to be misallocated upwards than downwards, and conversely, girls are slightly more likely to be misallocated downwards than upwards. The pattern is less clear in relation to socioeconomic background (or FSM eligibility), with the proportions of students from different subgroups being misallocated upwards or downwards tending to be similar. As regards ethnicity, whilst a slightly higher proportion of White students would appear to be misallocated upwards Row percentages may not sum to 100.0% due to rounding.
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than downwards, the opposite trend appears to be the case for many, but not all, of the Asian and Black subgroups. Unfortunately, this type of visual inspection of descriptive statistics can only take us so far. Firstly, and in relation to ethnicity, socioeconomic background profiles tend to differ across subgroups and thus we are not comparing like with like. For example, whilst 14.9% of White students in the present sample come from lower socioeconomic backgrounds, this rises to 30.7% of Bangladeshi students and 31.1% of Pakistani students. As such, it is not possible to determine from the current descriptive comparisons of ethnic groups whether any differences in their tendencies to be misallocated to sets is due solely to their ethnicity and/or is influenced by their socioeconomic background. In this respect, it is important to attempt to disentangle the respective influences of socioeconomic background and ethnicity.
Secondly, it is difficult to make direct comparisons between different subgroups based solely on the percentage figures reported in Table 6 . For example, it would appear that those eligible for FSM are more likely to fare better in relation to being misallocated upwards than those who are not eligible for FSM (18.8% compared to 14.4%). However, this simple comparison does not take into account the converse position that those eligible for FSM are also more likely to be misallocated downwards compared to those not eligible for FSM (18.7% compared to 13.9%). As such, there is a need to apply a more sophisticated statistical technique which can identify overall potential differences and tendencies by considering all the data together. Also, and thirdly, where we are dealing with smaller subgroups (particularly applicable for many of the ethnic groups) and where the percentage differences between subgroups are smaller, it would be helpful to assess whether such differences could have occurred randomly, by chance, rather than being reflective of underlying differences between the two groups. Since the ethnic groups are small, it is necessary to collapse these subgroups into broader categories in order to improve the precision of the percentage differences.
Given these limitations, it is necessary to analyse the data more formally with the use of an appropriate statistical model. In this case, a multilevel regression model would be most appropriate, given the clustered nature of the data (students clustered within schools), and also because we are considering the relationships of several independent variables (gender, ethnicity and socioeconomic background) on the allocation of students to maths sets. Moreover, given that the dependent variable in this case is ordinal, with three categories (misallocated upwards, correctly allocated or misallocated downwards), the most parsimonious model would be an ordered logistic multilevel regression model. Such a model was fitted to the data and the results are reported fully in Table 8 . As can be seen, four independent variables were included in the model: male (coded '1' for male students and '0' for female students); FSM eligibility (coded '1' for those eligible for FSM and '0' otherwise)-selected in preference to socioeconomic background due to the much higher proportion of missing data for the latter; and two dummy variables representing Asian students (n = 527; drawing together Bangladeshi, Chinese, Indian, Pakistani and Asian Other students) and Black students (n = 373; drawing together Black African, Black Caribbean and Black Other students), with White students (n = 4385) representing the reference category.
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The odds ratios reported in Table 8 would appear to suggest that, overall, male students do tend to fare better than female students whilst, conversely, Asian and Black students tend to fare less well than their White counterparts. Interestingly, the findings would also appear to suggest that FSM eligibility has no notable impact on set allocation. However, and as also noted, these odds ratios need to be treated with caution as there is evidence that one of the key assumptions underpinning the model (the parallel lines assumption) has been violated (approximate likelihood-ratio test of proportionality of odds across response categories: p < 0.0005, chi-square = 38.32, d.f. = 4). Given this, and to ensure that comparisons between subgroups are estimated accurately, there is a need to fit two separate multilevel binary logistic regression models instead, representing the two different cutpoints. For these two models, two dependent variables were thus created: Model 1, where the dependent variable categorised students as either being misallocated to a lower set (coded '1') or allocated correctly or misallocated to a higher set (coded '0'); and Model 2, where students were categorised as either being misallocated to a higher set (coded '1') or allocated correctly or misallocated to a lower set (coded '0'). For both models, the same independent variables were included as previously. Both models are reported fully in Table 9 .
As can be seen, FSM eligibility was found not to have a statistically significant influence on the odds of a student being misallocated to a higher set, but there was evidence that the odds of being misallocated to a lower set were 1.22 higher for those eligible for FSM compared to those not eligible. There is also evidence that gender has an impact on a student's odds of being misallocated. Thus, it can be seen that the odds of male students being misallocated to a higher set were 1.32 times higher than for female students. Similarly, the odds of male students being misallocated to a lower set were 0.65 times lower than for female students. Dependent variable has three categories: misallocated to higher set (coded '1'); allocated correctly (coded '0'); and misallocated to lower set (coded 'À1').
b These estimated odds ratios should be treated with caution as there is evidence that the proportionality of odds varied significantly across the differing response categories (p < 0.0005, chi-square = 38.32, d.f. = 4). 14 P. Connolly et al.
There is also clear evidence of patterns of misallocation in relation to ethnicity. Thus, the odds of Black students being misallocated to a lower set were 2.43 times higher than for White students. Similarly, the odds of Asian students being misallocated downwards were 1.65 times higher than for their White counterparts. Conversely, the odds of Black students and Asian students being misallocated to a higher set were 0.48 and 0.58 times lower than for White students, respectively. These findings in relation to ethnicity need to be treated with some caution, as the two categories of Asian and Black both combine a number of different ethnic groups whose particular chances of being misallocated may vary. The descriptive statistics summarised earlier (Table 6 ) would indeed suggest that such differences may exist. However, further research would be required, with larger subsamples, to explore these differences further.
One final point to note is the role that schools play in determining the level of misallocation. It can be seen from Table 9 that it is estimated that approximately 27.3% of the variation in the tendency for students to be misallocated can be attributed to variations in school-level factors (what is commonly termed 'intra-class correlation'). This is a notable proportion, and would suggest that there is significant potential for schools to have an impact on reducing levels of misallocation. However, and beyond this, it is also interesting to note that once gender, socioeconomic background and ethnicity have been controlled for, the proportion of this variance that remains Dependent variable coded: 1 (misallocated to higher set); 0 (allocated correctly or misallocated to lower set). The estimated intra-class correlations (ICCs) are based on fitting a third model that included the same four independent variables but that used a combined dependent variable coded as: '1' for students who were misallocated (either to a higher or a lower set) and '0' for those allocated correctly. To allow for direct comparisons, the ICC estimated for the null model is based on a sample where cases were deleted if there were any missing data in relation to the dependent or independent variables in the associated full model. The ICCs were estimated from the school-level variance ('var') using: var/(var + p associated with schools only drops marginally (to 27.0%). This would indicate that there is no evidence to suggest that the association between gender and ethnicity and the tendency to misallocate students is related to variations between schools in relation to the composition of their student intake. This suggests that the tendency to misallocate Black and Asian students may not be associated with the proportions of Black and Asian students in particular schools, although further research would be needed to investigate this fully. Overall, and in relation to these two models summarised in Table 8 , there are two limitations that are important to note. First, there is a high proportion of missing data (with both models based on a sample of only 4609 students from a total sample of 9301). Second, the measure of FSM eligibility is widely recognised as a relatively poor proxy measure for socioeconomic background. With these limitations in mind, further sensitivity analyses were undertaken by comparing the estimated odds ratio for both models with two separate models in turn: one that included a further dummy variable for ethnicity which included all other students (whether they were coded as 'Mixed' or where their ethnic data were missing, resulting in a much higher sample size of n = 8209); and a second model that used socioeconomic background instead of FSM eligibility (including dummy variables for those categorised as being from families in a 'higher' or 'intermediate' socioeconomic background, with those from 'lower' backgrounds acting as the reference category). The findings of these sensitivity analyses are summarised in Table 10 .
It can be seen that the estimated odds ratios for male, Asian and Black students remain fairly consistent across models, suggesting that the findings reported in Table 9 can be regarded as sufficiently robust. The one exception relates to the finding reported in Table 9 that those eligible for FSM are more likely to be misallocated to lower sets. This finding became non-significant when the additional ethnicity dummy variable was included (p = 0.070) and, moreover, it was not replicated at all when using the alternative measure for socioeconomic background, where both dummy variables for higher SES (socioeconomic status) and intermediate SES were also found to be non-significant (p = 0.546 and 0.501, respectively). Given this, and given the inconsistency in the main findings reported in Table 9 (which appeared to suggest some evidence that those eligible for FSM were more likely to be allocated to lower sets but no evidence that, conversely, they were less likely to be allocated to higher sets), it would be reasonable to conclude that there is insufficient evidence generated through this present analysis to conclude that socioeconomic background is associated with the misallocation of students to maths sets.
With all this in mind, and for ease of reference, the key findings from these analyses are summarised in Table 11 .
Borderline students
The above analyses did not include the small proportion of students (5.8%, n = 508) classified by the research team as borderline for the purpose of the present analysis. This category was not one used by the school but was based solely on the students' KS2 results and derived from the present authors' attempts to create a counterfactual condition where students were allocated to sets based solely on these results. As 16 P. Connolly et al. Misallocation of students to maths sets 17 explained earlier and illustrated in Table 1 , allocating students solely on their KS2 scores creates difficulties at the boundaries between set levels, where there will be a small number of students with exactly the same KS2 results who, given the constraints of school class size, cannot all fit into one set and could thus be 'legitimately' allocated to the respective higher or lower set above and below the boundary on which they sit. One key remaining question to test in relation to this group is whether they were, indeed, equally likely to be allocated to either the higher or the lower set or, conversely, whether any patterns existed in the schools' allocation practices that differentially impacted on students in relation to their gender, social class and ethnicity. Whilst this is a much smaller subsample, it is of particular interest as students are completely matched in relation to their KS2 results.
Overall, the actual allocations of the 508 borderline students are summarised in Table 12 . As can be seen, similar proportions of borderline students were allocated upwards and downwards, and most (85.8%) were allocated to the immediate set Table 11 . Summary of the findings in relation to misallocation of students to maths sets by gender, ethnicity and socioeconomic background a Nature of misallocation Difference in odds of being misallocated
To lower set in maths
• Black students 2.43 times more likely than White students.
• Asian students 1.65 times more likely than White students.
• Female students 1.53
b times more likely than males.
• Insufficient evidence of differences between students from differing socioeconomic backgrounds.
To higher set in maths
• White students 2.09 b times more likely than Black students.
• White students 1.72
b times more likely than Asian students.
• Male students 1.32 times more likely than females.
a All figures based on odds ratios estimated through binary logistic regression models reported in Table 9 . b To aid in interpretation of the findings, these odds ratios represent the inverse of those reported in Table 9 . above or below their position, as determined by their KS2 results. Much smaller proportions of borderline students were allocated to sets beyond those that were immediately above or below their position. Moreover, it is difficult to compare such students directly, as some will have been attending schools with just two or three sets and others will have been attending schools with up to eight sets (see Table 3 ). Thus, the potential for some students to be allocated beyond the sets immediately above and below their position, as determined by their KS2 results, will have varied. Moreover, and in relation to the analysis to follow, these problems of comparison become exacerbated due to the small sizes of some of the subsamples being compared. It is with this in mind that borderline students have simply been organised into two categories: those allocated to a higher set and those allocated to a lower set. Similarly, and in relation to ethnicity, the three main categories of White, Asian and Black will be compared in the subsequent analysis as the numbers of students in most of the more defined ethnic group categories were too small (typically less than 10). The proportions of borderline students allocated upwards and downwards with regard to their position as determined by the KS2 results are summarised in Table 13 . It can be seen that whilst there is some variation across the subgroups of students, it is not clear whether these are likely to reflect real underlying patterns or, given some of the low subsample sizes, could have occurred by chance. To test this, two multilevel binary logistic regression models were fitted with either household socioeconomic background (Model 1) or FSM eligibility (Model 2) included as proxy measures of social class. In both cases, the dependent variable was binary and coded as either '1' (for those allocated to a higher set) or '0' (for those allocated to a lower set). Both models are summarised in Table 14 and, as can be seen, none of the differences between the subgroups was found to be statistically significant. There is thus no evidence, from this current analysis, that there are systematic differences in the specific allocations of the small group of borderline students by gender, social class or ethnicity.
Discussion
Overall, this is the first study to provide robust and relatively large-scale evidence regarding the set allocation practices of secondary schools. Based on the counterfactual case whereby students are allocated solely on the basis of their prior attainment, this study has found that significant proportions of students have been misallocated, representing nearly a third (31.2%) of all students. This, in turn, is in line with the findings of previous studies where some teachers have reported that their setting decisions are based on their assessments of the students' 'ability' and wider behaviour and attitudes as well as on their actual prior attainment (Muijs & Dunne, 2010) . The present study has not only provided confirmatory evidence of such practices, but also the extent of misallocation. The findings have also provided some evidence of the extent to which differences between schools have an impact on levels of misallocation. In particular, just over a quarter (27.3%) of the variation in levels of student misallocations to maths sets was found to be associated with school-level factors. Beyond this, the present study has, for the first time, generated evidence on whether the setting practices of secondary schools in Year 7 exacerbate existing educational inequalities that are evident amongst the students as they transfer from primary school. In this regard, in relation to socioeconomic background and ethnicity, clear patterns were evident in relation to the attainment of students at KS2, reflecting longstanding trends (Archer & Francis, 2007) , with those from higher socioeconomic backgrounds tending to achieve higher scores, and Chinese and Indian-heritage students outperforming the White majority, while those from Black minority ethnic groups underperform the White majority. Moreover, these patterns were also clearly reflected in the patterns of set allocation in maths and English by socioeconomic background, with those from higher socioeconomic backgrounds tending to be allocated to high sets in maths, and the same being true for ethnicity (with Chinese and Indian-heritage students more likely to be placed in high sets, and so on). The most notable finding from the present study, however, is that the setting practices of schools did not tend to exacerbate these differences with regard to socioeconomic background. However, and within this, it was also found that those from lower socioeconomic backgrounds were both more likely to be misallocated downwards and also more likely to be misallocated upwards. The higher proportions of those misallocated downwards fits existing research findings that stereotyping and labelling lead working-class students to be misallocated downwards (e.g. Jackson, 1964) . However, and in contrast, the simultaneous tendency to be slightly more likely also to be misallocated upwards is previously undocumented, and intriguing. It is possible that there could be some application of a 'deserving scholarship' impetus operating here-further research would be required to explore this hypothesis. This overall finding that set allocation does not tend to exacerbate differences according to socioeconomic background is an important point. However, it does require that two caveats are made. First, the finding does not suggest that socioeconomic background has no bearing on a student's set allocation. On the contrary, it is clear from the findings above that inequalities with regard to socioeconomic background and educational attainment are evident at the end of KS2 in the test scores reported (see Table 5 ). It is this influence of socioeconomic background, already internalised by students before the end of primary school, that is then carried forward into secondary school and reflected in their set allocations. The key point from the present study is simply that no evidence has been found that secondary schools exacerbate these patterns of inequality further through their setting processes. The second caveat to this main finding is that this does not imply that setting does not then have a subsequent impact on these inequalities with regard to socioeconomic background. Indeed, and as summarised earlier, there is a significant body of work to suggest that setting of students is likely to exacerbate existing attainment gaps over time. Given that students from low socioeconomic backgrounds are over-represented in low sets, any inequality of resources or pedagogy will disproportionately impact this group of students, with implications for the reproduction of social inequality (see e.g. Francis et al., 2017b; Mazenod et al., 2019) .
On the contrary, the findings in relation to gender and ethnicity both suggest that schools do have a role to play in exacerbating existing inequalities, specifically through their setting practices. With regard to gender, there is evidence of differences between boys and girls as they enter secondary school, with boys tending to attain slightly higher KS2 scores in maths, on average, compared to girls. Given this, if the setting of students were based solely on prior attainment, then one would expect to find some gender differences in set allocations in maths. However, the findings reported above provide clear evidence that, even after prior attainment is taken into account, boys are still more likely to be misallocated to higher sets in maths compared to girls and, conversely, girls are more likely to be misallocated to lower sets in maths compared to boys. Given the ongoing concerns about the under-representation of girls in STEM (science, technology, engineering and maths) subjects and careers, within which maths often plays a fundamental part, this finding is especially alarming. It also stands as a corrective to pervasive concerns that boys are always disadvantaged by school practices in comparison to girls. 2 Finally, the most notable effects of schools in relation to exacerbating existing educational inequalities through set allocation practices are evident in relation to ethnicity, with Black and Asian students being more likely to be misallocated to lower sets in maths than White students. The differences appear to be most stark for Black students, who are over 2.4 times more likely to be misallocated to lower maths sets than their prior attainment would warrant compared to White students. Whilst these findings tend to confirm a large body of (mainly qualitative) evidence that exists to date with regard to the schooling of Black students, this is the first reliable estimate of the extent of these practices, and a demonstration of how school decisions in relation to setting practices tend to exacerbate inequalities. However, three caveats are necessary with regard to this finding. First, the level of missing data about students' ethnicity is high, although this does not appear to significantly affect the results. Second, as is clear from the raw data presented in Table 7 , this broad finding may obscure some complexity across different ethnic subgroups. Indeed, one interesting issue relates to Black African students. A relatively high proportion of these students are misallocated downwards (29.3% compared to 11.6% misallocated upwards). Yet, in general, Black African students achieve much better GCSE outcomes at age 16 than White British pupils, even without any adjustment for the much higher levels of disadvantage they experience (see Strand, 2015) . So, the systematic misallocation that we have demonstrated does not seem to impact negatively on this subgroup of students. However, as we have already noted, the number of Black African students is small, and the percentage differences observed in the raw data need to be treated with some caution. The third caveat relates to school size. Our model does not take account of school size. Larger schools are likely to have more sets and thus may tend to have a larger absolute number of misallocated students. Since many larger schools are in urban areas with higher proportions of ethnic minority students, this may be a confounding factor.
Aside from these important findings concerning the extent of misallocation, and the impact or otherwise of pupil identity variables (ethnicity, gender and socioeconomic background) on allocation of pupils to maths sets, the study has also served to identify a practical/methodological problem with setting practice which has not been identified previously. This is the case of 'borderline' pupils. Set group size is often constrained by optimal (or maximum) class size decisions, as well as by timetabling [see Taylor et al. (2019) for a discussion of the latter], rather than simply being governed by the number of pupils achieving particular benchmarks of prior attainment. As such, inevitably, there tends to be a group of 'borderline' pupils who have achieved the same results but cannot all fit into the higher set. As such, an arbitrary decision is necessitated about which pupils should go where, automatically precipitating injustice (given that the decision is arbitrary) and opening up the possibility of bias according to pupil characteristics. In relation to the present study, no evidence was found of 22 P. Connolly et al. any systematic bias in allocation practices with respect to gender, socioeconomic background or ethnicity for students identified as 'borderline'. However, further research is required in relation to this subgroup of students, and especially whether schools have identified them as borderline and, if so, how decisions are made regarding these.
Our findings, then, require urgent reflection and action on the part of schools. They lend credence to the argument that, if setting is to be used, it must be applied purely on the basis of prior attainment, to avoid misallocation and the creeping prejudice that our findings suggest applies in misallocated cases. Albeit, given the illustration of how social inequalities are reflected in the prior attainment patterns underpinning 'correct' allocation into set groups, and the literature showing how set allocation precipitates distinctions in access to resources and other outcomes, we argue that the decision to adopt setting should never be taken lightly. Moreover, we suggest that schools should prioritise a review of the issue of 'borderline' students and the practice applied to decision-making in their case, again reflecting on the implications for school organisation and practice, and ways to ensure parity. We hope that in this way our findings can support schools to improve practice and equity.
NOTES
